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I, Jose L. Torero, hereby declare: 

My educational background is as per my attached Curriculum Vitae. 

I am a Mechanical Engineer specializing in combustion and fire safety. I have 
been involved in the combustion industry for over 16 years and published more than 
200 papers on combustion related issues, many of which are directly related to the 
combustion processes described within this document. I currently hold the BRE 
Trust/ Royal Academy of Engineering Chair in Fire Safety Engineering at the University 
of Edinburgh and am the Director of the Edinburgh Fire Research Center. 

I have reviewed the Examiner's position for the above-identified patent 
application and, in particular, patent 4,243,393 to Christian. I have analyzed its 
teachings and advise as follows: 
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Christian teaches an extruded coal article with a hollow core. Christian states that 
"wax-like material may be used to facilitate the ignition and burning of the coal and to 
maintain the flame produced thereby" (col. 4, lines 25-27). The coal article may be 
dipped in wax for this purpose. 

Claims 27-30 are rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Christian (USP 4,243,393). 

Claims 27-30 require "a carbonaceous material having an accelerant-containing 
portion". It is the Examiner's opinion that the wax in Christian functions as an 
accelerant. Christian does not disclose an "accelerant" as defined in the instant 
application, because the wax in Christian does not function in the same manner as the 
accelerant of the present invention. The accelerant of the present invention is comprised 
of nitrates that ignite quickly and produce oxygen. Furthermore, they produce energy 
at a greater rate than Christian's wax. The function of the accelerant in the present 
invention is to overcome the energy barrier associated with igniting and maintaining 
the burning of the anthracite mixture through oxygen diffusion. In contrast, the function 
of the wax is only to spread a flame over the carbonaceous material. The wax will burn 
and only transfer heat slowly to the carbonaceous material until it begins to gasify its 
volatiles and sustain a flame independently of the wax. 

Nitrates such as barium, sodium and potassium nitrates (BaNCb, NaN03, KNO3) 
are unstable compounds that in the presence of heat lead to an exothermic reaction and 
to the release of oxygen. When embedded in a fuel matrix they will allow rapid ignition 
and combustion of the fuel. Thus, these materials are commonly labeled oxidants. In 
contrast, the wax is a stable material that, to sustain a flame, needs to be gasified and, 
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once it is in the gas phase, ignited. 

Nitrates (Oxidants) burn by heterogeneous combustion supported by the heat 
generated by the Nitrate (Oxidant) and the strong diffusion of oxygen through the fuel 
surface. Embedding the nitrites within the fuel enhances the surface area exposed to the 
nitrite and thus makes more effective the heterogeneous combustion reaction. 1 In 
contrast, wax has to be placed close to the surface (igniting layer) because it does not 
produce oxygen, therefore it is required to gasify and burn with the oxygen in the air. 
Wax embedded in the fuel will retard the ignition process while Nitrite (Oxidant) 
embedded in the fuel will enhance burning. 

Common substances such as wax, paraffin, and liquid hydrocarbons lead to the 
ignition of fuels in a completely different manner. These materials, when subjected to 
heat, gasify and lead to a homogeneous combustion reaction. The reaction occurs fully 
in the gas phase and consumes the substance. Nitrites (Oxidants) make the fuel combust 
following a heterogeneous reaction where the solid fuel is attacked by the oxygen 
produced by the Nitrite (Oxidant). Wax is characterized by a low ignition temperature 
and the capability to sustain rapid flame propagation, Nitrites (Oxidants) do not require 
a low ignition temperature nor the capability of fast propagation, instead they rely on 
high energy production per unit mass and oxygen generation. The heat produced by the 
burning of wax slowly heats the fuel matrix, leading to its gasification and burning 
beyond the complete combustion of such substances. 3 Nitrates (Oxidants) do not gasify 
the fuel; they diffuse oxygen into the fuel surface where the burning occurs. Nitrites 
(Oxidants) transfer heat at much higher rates than wax enabling combustion of the fuel 

1 J.C.Jones, Combustion Science, Millennium Books, 1993. 

2 H.L. Gidhar an Arora, A.J., Combustion and Flame, 34, 303, 1979. 

3 D.D. Drysdale, An Introduction to Fire Dynamics, 2nd Edition, Wiley, 1999. 
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wherever the nitrate is present. 

In summary, wax enables combustion of the carbonaceous material by rapidly 
generating a homogeneous flame above the fuel, slowly heating it until it gasifies and 
can further sustain a flame. Nitrites (Oxidants) enable the combustion of carbonaceous 
materials by sustaining a heterogeneous combustion reaction via the rapid and local 
transfer of oxygen and heat through the surface of the fuel until it can sustain a flame. 

Christian does not contain all the attributes of the present invention, and no 
combination of elements from this Christian would produce the fuel of the claimed 
invention. 

I declare under penalty of perjury under the laws of the United States of America 
that the foregoing is true and correct. 



Executed on February 17 th , 2005 

Jose L. Torero 
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Unis et dans d'Autres Pays, SFPE Chapitre Francaise, Les Salons du Grand Louvre, October 
1998. 

164. J. L. Torero, Educacion en Ingenieria de Proteccion Contra Incendios, Primer Foro 
Regional NFPA, Lima '99, Lima, Peru, October, 1999. 

165. J.L. Torero, Challenges and Needs in Fire Protection Engineering Research and 
Education, European Seminar on Environmental Risks, Niort, France, October 2000. 

166. J.L. Torero, "Cooperation and Student Exchange Between the University of Maryland 
and French Higher Education Institutions," Global E3 Annual Meeting, Lake George, New 
York, June 2001. 

167. J.L. Torero, "The Mass Transfer Number as a Criterion for Spacecraft Material 
Flammability," Workshop on Research Needs in Fire Safety for the Human Exploration and 
Utilization of Space, NASA Glenn Research Center, Cleveland, Ohio, June 2001. 

168. J.L. Torero, "The Role of Fire Science in Fire Investigation," Fire Safety and Rescue 
Asia Conference, Singapore, November, 2001. 

169. Torero, J. L., Quintiere, J. G. & Steinhaus, T., "Fire Safety in High-rise Buildings: 
Lessons Learned from the WTC," Jahresfachtagung der Vereingung zur Forderrung des 
Deutschen Brandschutzez e. V., Dresden, Germany, 2002. 

170. Torero, J.L. "Fire and the Environment," International Workshop on Environmental Risk 
Assessment, Damascus, Syria, October, 2002. 

171. Torero, J.L., "Scaling of Micro-gravity Combustion Systems, Implications to Spacecraft 
Fire Safety" European Workshop on Micro-gravity Combustion, Poitiers, France, October 
2002. 

172. Torero, J.L., "Fire Safety Science in Support of Performance Based Design: Innovation 
or Just Filling the Gaps?," The Graduate Lecture, The Institution of Fire Engineers, Preston, 
Lancashire, April 2003. 

173. Torero, J.L., "Fire Modeling and Fire Performance," The Rasbash Lecture and ECD 
Conference, Ministry of Defense, Whitehall, London, UK, June 2003. 

174. Torero, J.L. "La Experiencia del World Trade Center," Seminario Donde Hubo Fuego, 
Que hacemos con las Cenizas, Santiago, Chile, June 2003. 

175. Torero, J.L., ""L'Approche des Risques en Europe et aux Etats-Unis," Colloque Les 
risques Industries & Technologiques, Enjeux Internes et Effets Externes, Bourges, France, 
October 2003. 
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Invited Talks 



176. J. L. Torero, "The Effect of Buoyancy on the Geometry of Laminar Diffusion Flames 
Established Over a Flat Plate Burner," The University of Texas at Austin, Texas, U.S.A., 
February, 1995. 

177. J. L. Torero, "Buoyancy Effects on Smoldering of Polyurethane Foam," National 
Institute of Standards and Technology, Gaithersburg, Maryland, U.S.A. December, 1995. 

178. J. L. Torero, The Role of Micro-Gravity Experiments on Spacecraft Fire Safety Escuela 
Tecnica Superior de Ingenieros Aeronauticos, Madrid, Spain, January, 1998. 

179. J. L. Torero, Material Flammability Studies for Micro-Gravity Environments, National 
Institute of Standards and Technology, Gaithersburg, Maryland, U.S.A., October 1998. 

180. J. L. Torero, "Seguridad Contra-Incendios en Naves Espaciales - Combustion en Micro- 
Gravedad," Pontificia Universidad Catolica de Chile, Santiago, Chile, November 1998. 

181. J. L. Torero, "Combustion et Securite dTncendie," Ecole National Superieure de 
Mecanique de d'Aerotechnique, Poitiers, France, February, 1999. 

182. J. L. Torero, "Energy Release Rate: Determination and Application" Danish Technical 
University, March, 2000. 

183. J.L. Torero, "Flammability Criteria Relevant to Material Selection for Spacecraft 
Applications" Department of Mechanical and Aerospace Engineering, Princeton University, 
April, 2000. 

184. J.L. Torero, "Ignition Signatures of a Smolder Reaction in Polyurethane Foam," IUSTI 
Marseille, France, July 2000. 

185. J.L. Torero, "Fire Safety Engineering: Future Perspectives and their Applications," 
University of Edinburgh, Edinburgh, Scotland, August 2000. 

186. J.L. Torero, "Fire Protection Engineering: Current Accomplishments and Challenges," 
Ecole National Superieure des Mines de Saint-Etienne, Saint-Etienne, November, 2000. 

187. J.L. Torero, "Material Flammability, The Screening of Complex Materials for Complex 
Applications: The International Space Station," Purdue University, West-Lafayette, Indiana, 
March 2001. 

188. J.L. Torero, "Material Flammability Assessment for the International Space Station," 
Union College, Schenectady, New York, April, 2001. 

189. J.L. Torero, "El World Trade Center: Algunas Preguntas," Pontificia Universidad 
Catolica de Chile, April 2002. 

190. J.L. Torero, "Desarrollo de una Reglamentacion Adecuada en Materia de Seguridad 
Contra Incendios," Conference on Fire Safety organized by the Vice-President of the 
Republic, Lima, Peru, November 2002. 

191. J.L. Torero, "Conclusiones para una Reglamentacion Adecuada en Materia de Seguridad 
Contra Incendios," Conference on Fire Safety organized by the Vice-President of the 
Republic, Lima, Peru, November 2002. 

192. J.L. Torero, "Fire Safety Engineering after September 11 th , 2001," Herriot-Watt 
University, Edinburgh, November 2002. 
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193. J.L. Torero, "A Case for the Use of the Mass Transfer Number as a Flammability 
Criterion," Factory Mutual Global, Massachusetts, USA, June 2003. 

iii. Conference Presentations 

194. N. Wu, M. Baker, G. Kolb and J. L. Torero, "Burning Characteristics of Liquid Fuels on 
a Water Bed: Ignition and Flame Spread" 2nd International Conference on Fire Research 
and Engineering, NIST Gaithersburg, Maryland, August 1997. 

195. L. Brahmi, T. Vietoris, J. L. Torero and P. Joulain "Etude de la Stabilite et de 
1'Extinction d'une Flamme de Diffusion Laminaire Etablie sur une Bruleur Plat en Micro- 
Gravite", 13 eme Congres Francais de Mecanique, Poitiers, France, September 1997. 

196. L. Brahmi, T. Vietoris, J. L. Torero and P. Joulain, "Utilisation d'une Camera Infra- 
Rouge Pour Determiner les Distributions de Temperature d'une Flamme de Diffusion Etablie 
Sur une Bruleur Plat en Micro-Gravite" 5 eme Journees Europeennes de Thermodynamique 
Contemporaine, Toulouse, September 1 997. 

197. L. Brahmi, T. Vietoris, J. L. Torero and P. Joulain, "Etude de la Structure des Flammes 
de Diffusion Etablies sur une Surface Combustible dans un Environnement a Gravite 
Reduite," Journees du Programme de Recherche Concertee-Groupement de Recherche 1185, 
CNRS, St.Pierre D'Oleron, May, 1998. 

198. J. L. Torero, "Computations and Experiments to Support Fire Investigations: Applying 
Fire Science in Fire Investigations," NFPA Fall Meeting, November, 1999. 

199. J. A. Milke, F. W. Mowrer and J.L. Torero, " Duct Smoke Detector Research," NFPA 
World Fire Safety Congress and Exposition, Anaheim, California, May 2001. 

200. S.Wolin, N. Ryder, F. LePrince, J. Milke, F. Mowrer and J.L. Torero, NFPA World Fire 
Safety Congress and Exposition, Minneapolis, Minnesota, May 2002. 

201. J.A. Milke, F. W. Mowrer and J.L. Torero, " Duct Smoke Detector Research: Final 
Report" NFPA World Fire Safety Congress and Exposition, Minneapolis, Minnesota, May 
2002. 

i. Extension Activities and Professional Courses 

1 . Fire Phenomena/Enclosure Fires - Bureau of Alcohol Tobacco and Firearms, Maryland Fire 
and Rescue Institute, University of Maryland, August 1998. 

2. Control de Riesgos de Incendio - Pontificia Universidad Catolica de Chile, Santiago, Chile, 
November 1998. 

3. Feu et Combustion - Ecole National Superieure de Mecanique et d'Aerothechnique 
(ENSMA), Universite de Poitiers, France, March 1999. 

4. Seminaire sur le Management des risques dlncedie, Univeriste de Poitiers-Site de Niort, 
France, January, 2000. 

5. Fire Phenomena/ Enclosure Fires - Bureau of Alcohol Tobacco and Firearms, Maryland Fire 
and Rescue Institute, University of Maryland, August 2000. 

6. Fire Safety - Masters of Science Loss Prevention and Risk Management, ENSI-Bourges, 
Bourges, France, November 2000. 
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7. Fire Safety - Masters of Science Loss Prevention and Risk Management, ENSI-Bourges, 
Bourges, France, December 2001. 

8. Fire Safety Engineering - Ecole des Mines St. Etienne, St. Etienne, France, January, 2002. 

9. Fire Investigation - The University of Edinburgh, April 2002. 

10. Performance Based Design of Fire Safety Systems - Pontificia Universidad Catolica de 
Chile, June 2002. 

1 1 . Introduction to Fire safety Engineering, - Ecole des Mines St. Etienne, St. Etienne, France, 
February, 2003. 

12. Fire Investigation - The University of Edinburgh, March 2003. 

13. Fire Dynamics and Fire Safety Engineering Design - The University of Edinburgh, March 
2003. 

14. Ingenieria de Proteccion Contra el Fuego - Pontificia Universidad Catolica de Chile, June 
2003. 

iv. Service 

a. Professional Service 

i. Membership in Professional and Honorary Societies 

The Institution of Fire Engineers (IFE) 

Salamander Fire Protection Engineering Honor Society (Honorary) 
American Society of Mechanical Engineers (ASME) 
American Institute of Aeronautics and Astronautics (AIAA) 
Combustion Institute 

International Association for Fire Safety Science (IAFSS) 
Society of Fire Protection Engineers (SFPE) 
National Fire Protection Association (NFPA) 
NFPA-Latin American Section 

ii. Unpaid Professional Activities 

1 . Fire Technology Journal - Editorial Board, (2002-Present) 

2. Fire Safety Journal - Editorial Board (2003- Present) 

3. American Institute of Aeronautics and Astronautics (AIAA) 

• Member of the Micro-Gravity and Space Processes Technical Committee (1998- 
Present) 

• 37 th AIAA Aerospace Science Meeting/1 3 th Microgravity Science and Space 
Processing Symposium - Combustion Science Session Chair, 1999. 

• 38 th AIAA Aerospace Science Meeting/1 4 th Microgravity Science and Space 
Processing Symposium - Combustion Science Session Chair, 2000. 

• 39 th AIAA Aerospace Science Meeting/1 5 th Microgravity Science and Space 
Processing Symposium - Combustion Science Session Chair, 2001. 

4. Combustion Institute 

• British Section: Committee Member (2002-Present) 
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• Colloquium Chair -Fire and Explosions - 30 International Symposium on 
Combustion, Chicago, Illinois, USA (2004). 

• International Center for Heat and Mass Transfer, Mediterranean Combustion 
Symposium (1999) - Session Chair (Fire & Explosions). 

• 2 nd Joint Sections Meeting of the Combustion Institute, Session Chair (Fire 
Research), March 2001. 

5. European Space Agency (ESA). 

• Peer Review Panels (1 993 -Present). 

6. International Association for Fire Safety Science (IAFSS) 

• International Committee (2002-Present) 

• Program Committee, 8 th International Symposium , Beijing, China, 2005. 

• Organizing Committee and Session Chair, 6 th International Symposium, Poitiers, 
France, 1999. 

• Web Page Manager. 

• Publication Committee, 4 th International Seminar on Fire and Explosions Hazards, 
Londonderry, September, 2003. 

• Nominating Committee Member (200 1 -Present) 

7. NATO-International Science and Technology Center - ISTC Program 

• Review of the Program: Experimental and Theoretical Investigation on Filtration 
Combustion-Ignition and Development of a set of Criteria for Fire and Explosion 
Safety at some Industrial and Agricultural Enterprises (Prof. G. Manelis et al 
Institute of Chemical Physics, Russian Academy of Science, Chernogolovka, Russia), 
September 1998. 

• Review of the Program: Experimental and Theoretical Investigation of a Procedure 
for Solid Waste Incineration Based on Filtration Combustion (Dr. J. P. Vantelon 
(ENSMA, France), Dr. S. Pignoux (CR1TT, University of Poitiers, France), Prof G 
Manelis, (Rusian Academy of Science, Chernogolovka, Russia)), July 2000. 

8. National Aeronautics and Space Administration (NASA) 

• Peer Review Panels ( 1 995-present) 

• HEDS-Mars or Bust, Fire Safety Group ( 1 997) 

• Fires Safety Working Group (200 1 ) 

9. National Institute of Standards and Technology (NIST) 

• Office of Technology Innovation-Patent Reviewer 

10. National Science Foundation (NSF) 

• Proposal Reviewer 

11. The World Bank 

• Consultant on Tropical Forest Fires -Environmental and Social Sustainable 
Development-Latin and the Caribbean Region 

10. American Society of Mechanical Engineers 

• Member of the K-l 1 Committee on Fire and Combustion (2000-Present) 

11. American Institute of Chemical Engineers 
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• Session Chair - Heat Transfer in Porous Media, 35 th International Heat Transfer 
Conference, Anaheim, California, 2001. 

12. Republic of Peru - Special Advisor to the Vice-President of Peru 

iii. Reviewing Activities 

International Association for Fire Safety Science 
Fire Safety Journal 
Fire Technology Journal 
The Combustion Institute 
Combustion and Flame 
Combustion Science and Technology 
Construction and Building Materials 
ASME-Heat Transfer Division 
AIAA Journal 

AIChE-Heat Transfer Division 

Measurement Science and Technology 

Microgravity Science and Technology 

ABCM - Associa^ao Brasileira de Ciencias Mecanicas 

Journal of Physics:D- Applied Physics 

International Journal of Thermal Sciences 

Journal de Chimie Physique 

Journal de Mecanique et Industries 
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